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WHAT IS CLAIMED IS: 

1. A Wxbrat:ion member comprising: 
a drivimg portion; 

an elastYc member including said driving portion; 

5 and 

an electroVmechanical energy conversion element as 
a driving source in contact with said elastic member, 
said electro-mecnanical energy conversion element being 
provided with an alternating signal to generate a 

10 plurality of vibraV;ions so as to generate a driving 
vibration in said driving portion by combining said 
plurality of vibrations, wherein an ununiformlty of 
rigidity of said vibration member caused by a 
polarization treatment performed on said electro- 

15 mechanical energy conversion element is offset by 
partially changing the y-igidity of said vibration 
member , 

2. A vibration memb^^r comprising: 

\ 

20 a driving portion; \ 

an elastic member including said driving portion; 

\ 

and \ 

\ 

an electro-mechanical e3|ergy conversion element as 

a driving source in contact wkth said elastic member, 

\ ■ 

25 said electro-mechanical energy\ conversion element being 

\ 

provided with an alternating silgnal to generate a 
plurality of vibrations so as to generate a driving 
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vibration in said driving portion by combining said 
plurality of mbrations, wherein an ununif ormity of a 
positional phase difference in said plurality of 
vibrations caused by an ununif ormity of rigidity of 
said vibration member is offset by partially changing 
the rigidity of \ said vibration member* 



10 



15 



20 



3, A vibration member comprising: 
a driving portion; 

an elastic member including said driving portion; 



and 



an electro-mechanical energy conversion element as 
a driving source in\contact with said elastic member, 
said electro-mechanifcal energy conversion element being 
provided with an alternating signal to generate a 
plurality of vibrations so as to generate a driving 
vibration in said driving portion by combining said 
plurality of vibration^, wherein an ununiformity of a 
wavelength in each of said plurality of vibrations 
caused by an ununiformity of rigidity of said vibration 
member is offset by part4ally changing the rigidity of 
said vibration member. 



25 



4. A vibral^on member ipojrtiprising ; 
a driving poi^tion; / If 



and 




an elastic member includi|ng said driving portion; 
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an electro-mechanical energy conversion element as 
a driving soWrce in contact with said elastic member, 
said electro+mechanical energy conversion element being 
provided with an alternating signal to generate a 
plurality of vibrations so as to generate a driving 
vibration in said driving portion by combining said 
plurality of vkbrations, wherein an ununiformity of 
amplitude of altraveling wave constituted by combining 
said plurality of vibrations caused by an ununiformity 
of rigidity of said vibration member is offset by 
partially changing the rigidity of said vibration 
member • 

\ 




20 



5. A vibralion membe/ accordifhg to claijm 1, 

\ / 1 

wherein said elastic member has an ^nnular or disc 

shape . 



6, A vibratio^n member "Hccordiftgf"^to cl^im 1, 
wherein said elastic i member has a substantial bar 
shape - 



25 



7. A vibration Imember according to claim 5, 
wherein said electro-mechanical energy conversion 
elements includes a group of a first vibration and a 
group of second vibration, an interval by odd number of 
1/4 wavelength is arrangred between both groups, and 
portions adjacent to eacn other at 1/2 wavelength in 
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each of groups are polarized in direction opposite to 
each other. 



10 



15 



20 



25 



8. 7^ vibration member according to claim 6, 
wherein saifl electro-mechanical energy conversion 
elements inqludes a group of a first vibration and a 
group of second vibration, a phase difference by odd 
number of 1/4 wavelength is arranged between both 
groups, and each of groups are alternately polarized in 
the directioni opposite to each other in an interval of 



1/2 wavelengtq and at 1/4 vmveJ^ength 




A vibration member a|ccording to cla^^ 7, 
wherein said groups of /first ^r)id second vibrations are 



formed integral] 




10. A vibraVfcion member according to claim 8, 
wherein said grouAs of first and second vibrations are 
formed integrally.! 

11. A vibratiV^n member according to claim 7, 
wherein said groups I of first and second vibrations 
consist of a pluralilty of elements. 



12. A vibration member according to claim 8, 
wherein said groups oc first and second vibrations 
consist of a plurality of elements. 
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13, a\ vibration member having an annular or disc 
shape, comprVsing: 

a drivina portion; 

an elastic member including said driving portion, 
5 and having the \annular or disc shape; and 

an electroAmechanical energy conversion element as 
a driving source \having the annular shape bonded to one 
surface of said elastic member, said electro-mechanical 
energy conversion element being provided with an 

10 alternating signal Vto generate a plurality of 

vibrations so as to \ generate a driving vibration in 
said driving portion! by combining said plurality of 
vibrations, wherein me rigidity of said elastic member 
is partially changed in accordance with an ununiformity 

15 of rigidity of said ei^ctro-mechanical energy 
conversion element, so\that the rigidity of a 
peripheral direction in\ said annular or disc shape of 
said vibration member is set to be uniform. 

20 14* A vibration me^iber having an annular or disc 

shape, comprising : 

a driving portion; 

an elastic member including said driving portion, 
and having the annular or pise shape; and 

25 a plurality of electro-mechanical energy 

I 

conversion elements as a driving source bonded to one 
surface of said elastic member along a peripheral 
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direction, \said plurality of electro-mechanical energy 
conversion elements being provided with an alternating 
signal to generate a plurality of vibrations so as to 
generate a dniving vibration in said driving portion by 
5 combining sai^ plurality of vibrations, wherein, 

rigidity of saV.d elastic member is partially changed in 
accordance witn spaces among said plurality of electro- 
mechanical energy conversion elements, so that the 
rigidity of the peripheral direction in said annular or 
10 disc shape of sai|<3i vibration member is set to be 
uniform. 

15, A vibrati\>n member having an annular or disc 
shape , compr i sing : 

15 a driving portidn; 

an elastic member including said driving portion, 
and having the annul aio or disc shape; and 

an electro-mechaniLcal energy conversion element as 
a driving source having, the annular shape bonded to one 

20 surface of said elastic! member , said electro-mechanical 
energy conversion element being provided with an 
alternating signal to gei^erate a plurality of 
vibrations so as to generl^te a driving vibration in 
said driving portion by cc^mbining said plurality of 

25 vibrations, wherein by providing said elastic member 

with a rigidity ununif ormi-qy portion corresponding to a 
portion whose rigidity is non-uniform in said 
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electrro-mechanical energy conversion element;, the 
rigidi-ty of said vibration member is set to be uniform. 



10 
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16* \A vibration member having an annular or disc 
shape, comforising: 

a driving portion; 

an elastic member including said driving portion, 
and having the annular or disc shape; and 

an electiro-mechanical energy conversion element as 
a driving source having the annular shape bonded to one 
surface of said elastic member, s^^id electro-mechanical 



energy conversion element b^ing presided with an 



^oV 



alternating signal to generate a plurality of 

\ / / 

vibrations so as \to genef^ate a driving vibration in 

/ / 

combining I said plurality of 



said driving portion by 



vibrations, wherei^ in S3id electro-mechanical energy 
conversion element, \ a secK^on^ ai^a^jof a portion in 
which an area diffea^ent in rigidity from another 
portion is present is set to be different from the 
sectional area of the\ another portion, so that the 
rigidity of the portion becomes equal to the rigidity 
of the another portionl 



17. A vibration member comprising: 
a driving pdrtion; 

a bar-shaped\ elastic member including said driving 
portion; and 
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an electiiro-inechanical energy conversion element as 
a driving source held and fixed between said elastic 
members A said electro-mechanical energy conversion 
element oeing provided with an alternating signal to 
generate a plurality of vibrations so as to generate a 
driving viforation in said driving portion by combining 
said plurality of vibrations, wherein by providing said 
elastic member with a rigidity ununiformity portion 
corresponding to a portion whose rigidity is non- 
uniform in saAd electro-mechanical energy conversion 
element, the rigidity of said vibration member is set 
to be uniform. \ 

18, A vibrat:ion member comprising: 
a driving portion; 

a bar- shaped elastic member including said driving 
portion; and \ 

an electro-mechenical energy conversion element as 
a driving source held and fixed between said elastic 
members, said electroVmechanical energy conversion 
element being provided! with an alternating signal to 
generate a plurality oA vibrations so as to generate a 
driving vibration in said driving portion by combining 
said plurality of vibratkons, wherein in said electro- 
mechanical energy conversion element, a sectional area 
of a portion in which an area different in rigidity 
from another portion is present is set to be different 
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from the sectional area of the another portion, so that 
the rigidity ofi the portion becomes equal to the 
rigidity of the\another portion. 



10 



15 



20 



25 



19. I A vibration member comprising: 
a driving portion; 

a elastic member including said driving portion; 



and 



an electro-mechanical energy conversion element as 
a driving source in contact with said elastic member, 
said electro-mechanical energy conversion element being 
provided wiiih an alternating signal to generate a 
plurality of I vibrations so asL to generate a driving 
vibration in Isaid driving portkon by combining said 
plurality of vibration^, wherein a change of rigidity 

between polarized are^s adjadent to each other in said 

/ i 

electro-mechariical energy conversion element is offset 
by partially changing the r/Lgidity of said vibration 
member, ' v. ^ 



20. A vibration member comprising: 
a driving Iportion; 

a elastic member including said driving portion; 
and I 

an electrolmechanical energy conversion element as 
a driving source in contact with said elastic member, 

J 

said electro-medhanical energy conversion element being 
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provided with an alternating signal to generate a 

\ 

pluralit^i of vibrations so as to generate a driving 
vibrationl in said driving portion by combining said 
plurality I of vibrations, wherein a change of rigidity 
between polarized areas adjacent to each other caused 
during polarization of said adjacent polarized areas in 
said electro-mechanical energy conversion element is 
offset by Jartially changing the rigidity of said 
vibration member. 



21* A Ivibration member according to/ clam /I, 



wherein, fori 



partially ^hangihg the rigidlty/b said 



vibration member, a r^^idity/6f said elastic member is 
set non-uniform part/ally. 



22. 



A v|.bratipn member according to piam % , 

J 



wherein, for partially changing the rigidity^^^of said 
vibration member, a Wgi^ity of said elastic member is 



set non-uniform partially* 



23. A viBration member according toj' clam/ 3, 
wherein, for pattially changing the rigid±ty-^of said 
vibration member, a rigidity of said elastic member is 
set non-uniform Ipartially, 




24. A vibration member according to\^cram 
wherein, for partially changing the rigidi^t^y^ojp said 
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vibration 
set non-uni 



f oi m 



meml{)er, a rigidity of said elastic member is 
partially. 



10 



15 



25. A vibration member according to claim 1, 
wherein for partially changing the rigidity of said 
vibration member, a sectional shape of said electro- 
mechanical eneirgy conversion element is set non-uniform 
partially. 

26. A vibration member according to cladfm 2, 
wherein for partially ch^ngin^ the rigidity of said 
vibration membe^r, a sectional ^hape of said electro- 
mechanical enerjgy conyersion plement is set non-uniform 



partially. 



I 



27. A vibilatio^i member 



I according to cl^m 3, 



20 



wherein for partjially\^hajiginghJ:J^ rigidity of said 

vibration member^ a sectional shape of said electro- 

I 

mechanical energy conversion element is set non-uniform 
partially. || 



25 



28. A vibration member according to cl^m 4, 
wherein for partiljally changing the rigidity of said 
vibration member,! a sectional shape of said electro- 

ii 

mechanical energy^ conversion element is set non-uniform 
partially. \ 



- 56 - 



29. AWibration member according to clad^ 1, 
wherein saidl electro-mechanical energy conversion 
element generates a standing wave on said elastic 
member on the\ basis of a displacement in a thickness 

5 direction, 

30. A vibration member according to cjl^aim 2, 
wherein said elfectro-mechanical energy conversion 
element generates a standing wave on said elastic 

10 member on the basis of a displacement in a thickness 
direction. \^ ^/"^"^^ 

31. A vibr^ion member ^Joording to claim 3, 
wherein said elec-|ro-m^chanic4l energy conversion 




15 element generates p stranding wave on said elastic 



member on the basis of| a disp0.acement in a thickness 



direction. | 



32, A vibratidn member according to claim 4, 

I 

20 wherein said electro|-mechanical energy conversion 

element generates a standing wave on said elastic 

\ 
\ 

member on the basis olE a displacement in a thickness 

I 

direction. \ 

|. 

25 33. A vibration |nember according to cl/aim 1^ 

I 

wherein said electro-mechanical energy conversion 
element forms a plurality of flexural vibrations having 
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different phases on said elastic member on the basis of 
a displacement in a thickness direction, 

34. 4 vibration member according to cl^im 2^ 
wherein saip electro-mechanical energy conversion 
element forms a plurality of flexural vibrations having 
different phases on said elastic member on the basis of 
a displacement in a thickness direction. 



10 



15 



20 



35. A vibration member according to cla^ 3, 
wherein said lelectro-mechanical energy conversion 



flexural vibrations having 



element forms! a plurali-^^ of^ 
different phases on s^^Ld elastic member on the basis of 
a displacement! in a J^hickne^ direction. 



36, 



A vioratibn member according to claim 4, 




wherein said electrb-mechankcal energy conversion 
element forms a {plurality^ orV£Xexural vibrations having 
different phases! on said elastic member on the basis of 
a displacement in a thickness direction. 



25 



37. A vibra-^ion member according to claim 13^ 
wherein a plurality of groove portions are formed on a 
driving side of said elastic member, and the non- 
uniform portion of Ijthe elastic member of which rigidity 

I 

is partially changed corresponds to the groove portion 

\ 

of which depth is different from the depth of others. 
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38* A vibra-tion member according to cladm 14, 
wherein alpluralitry of groove portions are formed on a 
driving side of said elastic member, and the non- 
uniform portion of the elastic member of which rigidity 
is partial|_y changed corresponds to the groove portion 
of which d^pth is different from the depth of others. 



10 



15 



20 



25 



39 • a| vibration member according to cla^^rfi^S, 

wherein the | non-uniform portion of the elastic member 

I 

of which rigHdity is partially changed consists of a 

\ 

material different from that of the other portion so as 



to increase "qhe rigidit 

\ 



40, 




A vibration/ member according to claim 14, 



wherein the ncm-uniform portion of the elastic member 
of which rigidity is parti, changed consists of a 

V 7 

material different fron^-that of the other portion so as 
to increase the\ rigidity ♦ 




41. A vibra|:ion member according to clai^n 13, 
wherein said elaJitic member consists of a material 

I 

having a plurality?' of pores, and the non-uniform 
portion of the elastic member of which rigidity is 



partially changed lis made by decreasing the pore ratio 

\ 

with respect to th^ other portion so as to increase the 
rigidity. 
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42. ^ vibration member according to cl6im 14, 
wherein salld elastic member consists of a material 
having a plurality of pores, and the non-uniform 
portion of ithe elastic member of which rigidity is 

i 

partially changed is made by decreasing the pore ratio 
with respec|: to the other portion so as to increase the 
rigidity. 
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20 
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43. A i^ibration member according to claam 15, 
wherein sectional areas between a plurality of 
electrodes on! said electr5>^iriechanical energy conversion 

element is made large as t^ coincide the rigidity 

I / 

thereof with t^|tie rigidity of Ai^® other portion. 



44. 



A vibSratiop membe 



wherein sectional arpas between a plurality of 
jiid 



according to claim 25, 




electrodes on sc 



electro 



ril^chp, 



nical energy conversion 



element is made |arge so as to coincide the rigidity 
thereof with the Irigidity of the other portion. 



45. A vibration member according to clai^in 16, 

I 

wherein a sectionatL area corresponding to an electrode 
is made small so as to coincide the rigidity thereof 
with the rigidity between a plurality of electro^^^s. 

46. A vibration member according to cla4m 25, 
wherein a sectional krea corresponding to an electrode 



# • 
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is made small so as to coincide the rigidity thereof 
with the rigidity between a plurality of electrodes. 

47. aI vibration member according to claLp^in^7 ^ 

5 wherein the 1 non-uniform portion of the elastic member 

of which rididity is partially changed corresponds to a 
plurality ofl groove portions which are adjacent to the 
non-uniform portion and of which depth are made 
different from the depth of other groove portions. 
10 I 

48. A vibration merr^ei;^ according to cl^rd^m^SS, 
wherein the nc^n-uni form port :j.on of the elastic member 
of which rigid^|.ty is p^rtial^y changed corresponds to a 
plurality of gi^oove portions/ which are adjacent to the 

15 non-uniform portion dnd of v|hich depth are made 



25 



different from 1|he d4pth of 




other groove portions , 



I 

49. A vibration member according to claim 13, 

I 
\ 

wherein a plurality of groove portions are formed on a 

\ ' 

20 driving side of s^^id elastic member and protrusions are 

formed therebetween, and the non-uniform portion of the 

\ 

elastic member of Which rigidity is partially changed 

\ 

corresponds to protrusion of which shape is different 

1 



from others. 



! 

50. A vibration member according to cla'im 14, 
wherein a plurality! of groove portions are formed on a 
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driving slide of said elastic member and protrusions are 
formed therebetween, and the non-uniform portion of the 
elastic meAiber of which rigidity is partially changed 
correspond^ to protrusion of which shape is different 
from other si 
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20 
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51. A Vibration member according to claim 13, 
wherein the non-uniform portion of the elastic member 
of which rigidity is partially changed is made of a 
material of which density is different from the density 



of material of I the other portion. 



52. A vibration 
wherein the non4uniforj 




ccording to clai)En 14, 



on of the elastic member 



of which rigidity is partialw changed is made of a 



material of which dens 



of material of thfe other^^ortion. 




ifferent from the density 



53 . A vibration member according to claji 
wherein a groove i^ formed on said elastic member so as 
to generate a diffd|rence in a natural frequency of a 

plurality of vibration series which forms vibration 

I 

mode having a degred different from that of the driving 

\ 

vibration. 

54. A vibration! member according to claim 38, 
wherein a groove is formed on said elastic member so as 
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to generate 4 difference in a natural frequency of a 

\ 

plurality of yibrat:ion series which forms vibration 
mode having a \degree different from that of the driving 
vibration. 



10 
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55. A viliration member according to claim 13, 
wherein the nor|-uniform pdrtxfen of the elastic member 
of which rigidi|ty is p^xtialm^ changed is located 
adjacent to sai^ elec-|4-o-me<:^anical energy conversion 
element . 




.pdjm 14, 



56. A vibration member according to cl« 
wherein the non-iiriif orm portion of the elastic member 
of which rigidityl is partially changed is located 
adjacent to said 4l^CJ^^O"^^^^^^ic^l energy conversion 
element . 



57. A -^bration wave driving apparatus including 
said vibratior\ member according to claom 1 and 
20 relatively movi^ng said vibration member and a contact 
member pressurii^ed to contact with said vibration 
member , 



58. A vibratYon wave driving apparatus including 
25 said vibration member according to cl^^m 2 and 

relatively moving s^d vibration member and a contact 
member pressurized tc\ contact with said vibration 
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member . 



10 



59* A Vibration wave driving apparatus including 
said vibration member according to cj^im 3 and 
relatively moving said vibration member and a contact 
member pressur:^zed to contact with said vibration 
member . 

„. . ±. _ .„^.. 

said vibration member according to claim 4 and 
relatively moving paid vibration member and a contact 
member pressurized \to contact with said vibration 
member . 



15 61. A vibratior\ wave driving apparatus including 

said vibration member \ according to clsiim 13 and 
relatively moving said\ vibration member and a contact 
member pressurized to (^ontact with said vibration 
member . 

62* A vibration wa^e driving appa^tus including 
said vibration member acctording to claim 14 and 
relatively moving said vibration member and a contact 
member pressurized to con-qact with said vibration 
25 member. 



20 



63 - A vibration wave qfriving apparatus including 
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said vibratioii member according t:o cl,^^m 1 and 
relatively moving said vibration member and a contact 
member pressurized to contact with said vibration 
member through ^ fluid, 



10 



64. A vibration wave driving apparatus including 
said vibration mdmber according to clavrf^S and 
relatively moving| said vibration member and a contact 
member pressurizeq to contact with said vibration 
member through a £|luid. 



15 



65. A vibration wave driving appar^itus including 
said vibration memtJpr according to cl^am 14 and 
relatively moving said vibration member and a contact 
member pressurized Vp contact with said vibration 
member through a fluid. 



20 



66. An apparatus having said vibration wave 
driving apparatus according to claim 64 as a driving 
source and driving a driven member. 



